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(57)Abstract: 

PURPOSE: To obtain a cooling structure of a liquid 
crystal projector having high accuracy with a simple 
constitution by holding liquid crystal panels within the 
same hermetically closed space and arranging cooling 
means within the same space. 
CONSTITUTION: A first cabinet 1 completely 
hermetically closes an optical system including the liquid 
crystal panel 3 to shut off the dust, etc., infiltrating from 
the outside. Air cooled by an electronic cooler 8 is 
introduced through an upper duct 10 by a fan 9 to three 
sheets of the liquid crystal panels 3, 3 f 3 to cool these 
panels. The air warmed up by passing the respective 
panels 3, 3, 3 is introduced through a lower duct 1 1 
again into the cooler 8 and is cooled. As a result, the 
sticking of the small dust, etc., on the panels 3 or 
dichroic mirror 25 of the liquid crystal projector does not 
arise and the degradation in the luminance of the images 
displayed on a screen does not arise any more. Since 
the need for an air filter is eliminated, the degradation in 

the cooling functions occurring due to the pass rate of air by the dust sticking to the air filter 
does not arise either. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A liquid crystal projector characterized by arranging a cooling means to said same space interior of a room 
while holding in a liquid crystal projector which carries out light modulation of the light from the light source with a 
liquid crystal panel, and carries out an enlarged display on a screen through a projector lens to the same space interior of 
a room which had said liquid crystal panel sealed. 

[Claim 2] Said cooling means is a liquid crystal projector according to claim 1 characterized by having a blower for 
circulating heat emitted from a liquid crystal panel. 

[Claim 3] A liquid crystal projector characterized by arranging a thermo sensor a cooling means and near [ said ] the 
liquid crystal panel, and controlling a cooling means by detection output from said thermo sensor while holding in a 
liquid crystal projector which carries out light modulation of the light from the light source with a liquid crystal panel, 
and carries out an enlarged display on a screen through a projector lens to the same space interior of a room which had 
said liquid crystal panel sealed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Three this inventions relate to 3 method liquid crystal projector especially using a liquid crystal 

panel about a liquid crystal projector. 

[0002] 

[Description of the Prior Art] Generally, the optimum temperature of the liquid crystal panel currently used for the 
liquid crystal projector is ten - 50 degrees, and when it becomes an elevated temperature more than this, it has a 
possibility of damaging liquid crystal. Then, the liquid crystal panel was conventionally cooled for the blower with 
installation and this blower inside the liquid crystal projector. 

[0003] Hereafter, the conventional liquid crystal projector is explained using drawin g 3 and drawing 4 . 

[0004] Here, drawing 3 is the external view of a liquid crystal projector, and drawing 4 is the cooling structured division 

of a liquid crystal projector. 

[0005] In drawin g 4 , the cooling system of a liquid crystal projector consists of a fan 21 for inhalation of air, a fan 22 
for discharge, and an air filter 23. 

[0006] The filter 21 for inhalation of air inhales external air in a cabinet through an air filter 23, and cools blasting and a 
liquid crystal panel 3 for this inhaled air to a liquid crystal panel 3. Next, the air with a high temperature which passed 
the liquid crystal panel 3 is discharged by the cabinet exterior by the fan 22 for discharge. 

[0007] In addition, when there are few temperature rises of a liquid crystal panel, either the fan 21 for inhalation of air 
or the fan 22 for discharge can be deleted. 

[0008] However, by the method which adopts external air and cools a liquid crystal panel like ****, although to some 
extent big dust etc. is removed with an air filter, fine dust etc. passes an air filter as it is, and this fine dust adheres to a 
liquid crystal panel or a dichroic mirror. For this reason, when the permeability of the light from the light source 
decreases, the brightness of the image displayed on a screen falls. 

[0009] Moreover, also in an air filter, big dust adheres, the transmission coefficient of an air filter falls, and the cooling 

function of a liquid crystal panel falls. 

[0010] 

[Problem(s) to be Solved by the Invention] This invention is made in view of an above-mentioned defect, and aims at 
offering the cooling structure of the liquid crystal projector of high degree of accuracy with an easy configuration. 
[0011] 

[Means for Solving the Problem] In a liquid crystal projector which carries out light modulation of the light from the 
light source with a liquid crystal panel, and carries out an enlarged display on a screen through a projector lens, this 
invention is a liquid crystal projector characterized by arranging a cooling means to said same space interior of a room 
while holding it to the same space interior of a room which had said liquid crystal panel sealed. 

[0012] Moreover, said cooling means of this invention is a liquid crystal projector characterized by having a blower for 
circulating heat emitted from a liquid crystal panel. 

[0013] Moreover, in a liquid crystal projector which carries out light modulation of the light from the light source with a 
liquid crystal panel, and carries out an enlarged display on a screen through a projector lens, this invention is a liquid 
crystal projector characterized by arranging a thermo sensor a cooling means and near [ said ] the liquid crystal panel, 
and controlling a cooling means by detection output from said thermo sensor while holding it to the same space interior 
of a room which had said liquid crystal panel sealed. 
[0014] 

[Function] By constituting this invention like ****, the air cooled by the cooling system is led to each liquid crystal 
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panel with a blower fan through an up duct, and cools each liquid crystal panel. The hot air which passed each liquid 

crystal panel is led to a cooling system through a lower duct, and is cooled again. 

[0015] 

[Example] Hereafter, one example of this invention is explained according to a drawing. 

[0016] Here, drawing 1 is [ the external view of this invention liquid crystal projector and drawing 5 of the whole this 
invention liquid crystal projector cross section and drawing 2 ] the block diagrams of thermoelectric-cooling equipment. 

[0017] In drawin g 1 , a liquid crystal projector consists of the 1st cabinet 1 and the 2nd cabinet 2, the 1st cabinet 1 has 
structure which seals thoroughly the optical system containing a liquid crystal panel 3 except for the lamp section of the 
light source 5, and the dust which invades from the exterior is intercepted. It has the up duct 10 and the lower duct 1 1 in 
this 1st cabinet 1, and the sealing duct which includes liquid crystal panels 3, 3, and 3 is formed in it. And condensing 
lenses 13, 13, and 13 and polarizing plates 14, 14, and 14 are attached in the side in which liquid crystal panels 3, 3, and 
3 are located, respectively, and it has structure which the light from the light source 5 can pass at this sealing duct. 
[0018] On the other hand, the 2nd cabinet 2 consists of two blower fans 12 which emit outside the air warmed by the 
light source 5, thermoelectric-cooling equipment 8, and the light source 5 and thermoelectric-cooling equipment 8. 
[0019] Moreover, the heat insulator 4 intervenes between the 1st cabinet 1 and the 2nd cabinet 2. 
[0020] Hereafter, concrete actuation is explained. 

[0021] First, optical actuation explanation of this invention liquid crystal projector is given. 

[0022] Only a visible ray is passed with the UV/IR filter 6, and the light from the light source 5 is separated into the 
three primary colors of R, G, and B by the dichroic mirrors 25 and 25 for color separation. And after light modulation of 
the three primary lights each is carried out with the liquid crystal panels 3,3, and 3 of three sheets, respectively, they are 
again compounded by one with the dichroic mirrors 26 and 26 for color composition, and amplification projection is 
carried out on a screen through the projection lens 7. In addition, 24 is a reflective mirror which carries out total 
reflection of the incident light. 

[0023] Moreover, each above-mentioned liquid crystal panels 3, 3, and 3 need convergence adjustment, and need to 
prepare the adjustment device in the exterior of a liquid crystal projector. For this reason, as shown in drawin g 2 , rubber 
packing is performed and sealed to the periphery of an adjustment device. 
[0024] Next, cooling actuation of a liquid crystal panel is explained. 

[0025] The air cooled in the cooling section of thermoelectric-cooling equipment 8 passes up duct 10 ** with a blower 
fan 9, is led to each liquid crystal panels 3,3, and 3 of three sheets, and cools each liquid crystal panels 3 and 3 and 3 
**. And the air at which it got warm by passing each liquid crystal panels 3, 3, and 3 passes the lower duct 1 1, is again 
led to thermoelectric-cooling equipment 8, and is cooled. 

[0026] Thus, the cooling structure of this invention liquid crystal projector is circulation structure. 
[0027] Furthermore, the thermo sensor 12 is arranged near the liquid crystal panel 3, and this thermo sensor 12 measures 
the temperature of the cooling air through which it circulates. Therefore, by giving offset for the detection temperature 
by the thermo sensor 12 to the temperature of a liquid crystal panel 3, the temperature of a liquid crystal panel can be 
detected to accuracy, and above-mentioned thermoelectric-cooling equipment 8 and the above-mentioned sending fan 9 
can be controlled by this detection output. **. 

[0028] For example, when actuation of thermoelectric-cooling equipment 8 is suspended, only a blower fan 9 performs 
cooling actuation, when the temperature of a liquid crystal panel 3 is ten - 30 degrees, and the temperature of a liquid 
crystal panel 3 turns into 30 degrees or more, thermoelectric-cooling equipment 8 is operated and concomitant use with 
thermoelectric-cooling equipment 8 and a blower fan 9 performs cooling actuation. Moreover, when the temperature of 
a liquid crystal panel is 1 0 or less degrees, by making into reverse the direction of current passed to the Peltier device in 
thermoelectric-cooling equipment 8, cooling air is warmed and the temperature of a liquid crystal panel is raised. Here, 
a Peltier device can control lifting/descent of temperature by making the flowing current into reverse. 
[0029] Next, actuation of thermoelectric-cooling equipment 8 is explained using drawing 5 . 

[0030] The temperature detected by the thermo sensor 12 is inputted into a control circuit 31 as an electrical signal. In a 
control circuit 31, the signal which operates thermoelectric-cooling equipment 8, the signal which suspends 
thermoelectric-cooling equipment 8 at ten - 30 degrees, and the signal with which the direction of current in 
thermoelectric-cooling equipment 8 becomes reverse below 10 degrees are outputted to thermoelectric-cooling 
equipment 8 above 50 degrees, respectively. 
[0031] 

[Effect of the Invention] The brightness of the image which small dust does not adhere to the liquid crystal panel of a 
liquid crystal projector or a dichroic mirror, and is displayed on a screen does not fall by constituting this invention like 
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****. Moreover, since an air filter also becomes unnecessary, lowering of the cooling function resulting from the 
transmission coefficient of the air by the dust adhering to an air filter does not occur. Moreover, by attaching a thermo 
sensor, a liquid crystal panel can be operated with optimum temperature, and the longevity life of liquid crystal can be 
planned. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[Drawing 5] 
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